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Crs and warp imply convex equilibrium price set
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Warp * implies convergence of tatonnement
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1.6 Stability and the Direct Method of Lyapunov

Let us consider a rest point zg for the autonomous differential equation
z = f(x), x e R". (1.15)

A continuous function V : U — R, where U C R" is an open set with
xo € U, is called a Lyapunov function for the differential equation (1.15)

at xg provided that

(i) V(wo) =0,
(i) V(x) >0 for x € U — {xo},
(7ii) the function 2 +— grad V'(x) is continuous for x € U — {@0}, and, on
this set, V(z) :=grad V(z) - f(z) <0.
If, in addition,
(iv) V(z) <0forz e U—{xg},
then V 1s called a strict Lyapunov function.

Theorem 1.30 (Lyapunov’s Stability Theorem). Ifx is a rest point
for the differential equation (1.15) and V' is a Lyapunov function for the
system at xqg, then xg is stable. If, in addition, V is a strict Lyapunov

function, then xq is asymptotically stable.
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